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第一，证明原核表达的 CA125 抗原因构象性问题不适合制备 CA125 单抗。
首先，通过原核表达的方式对文献报导的 CA125 单抗识别的表位区，即 N 端
156aa 的重复区段和重复区段内保守区段 21aa（aa59-79），进行了重组表达；其
次，利用上述方法获得的重组表达抗原对 Balb/C 小鼠进行免疫； 后，用进口
商品化 CA125 天然抗原检测上述小鼠免疫血清，发现 CA125 重组表达抗原免疫
小鼠血清对天然 CA125 抗原不反应，提示 CA125 单抗识别表位具有构象依赖性，
原核表达方式较难获得具有天然构象的 CA125 抗原，为后续建立生化提取方法

















碱中和反应都是影响 CA125 得率的主要因素， 佳的高氯酸使用浓度为
0.22mol/L，不仅可以有效去除大量杂蛋白而且粗纯的 CA125 得率可以从原来的
9%提高到 38%；然后，利用 HPLC-G5000 分子筛层析方法对 CA125 粗纯品进行
了精纯，发现在 10-12min 时间段收集的样品不仅纯度高且活性好，可达到
23KU/ml，其抗原性与商品化 CA125 检测试剂盒中的 CA125 活性基本一致。总
之，本研究建立了一种 CA125 抗原的生化提取方法，获得了高纯度的 CA125 天
然抗原，为制备 CA125 单抗提供了关键的活性抗原。 
第三，抗 CA125 单抗的制备与鉴定。首先，利用不同剂量的 CA125 抗原和
肿瘤细胞免疫 Balb/C 小鼠，发现细胞免疫和低剂量 CA125 抗原免疫都难以刺激
出较高滴度的免疫血清，当剂量>10KU 时才可以刺激出较高滴度的免疫血清；
其次，建立了适合 CA125 单抗筛选的间接 ELISA 方法，确定 CA125 抗原的
低有效包被剂量为 2U/well； 后，经过融合筛选，获得 20 株针对 CA125 的特





标本评估 9 个配对单抗的检测特异性，结果显示本研究建立的 CA125 化学发光
检测方法对卵巢癌患者具有较好的检测特异性，其检测效果与雅培公司生产的商
品化 CA125 诊断试剂的检测相关性良好（R 值>0.99）。 
综上所述，本研究成功建立了 CA125 天然抗原的制备工艺，利用获得的
CA125 天然抗原制备出 CA125 特异性单抗，进而筛选出适合管式化学发光检测






















Ovarian cancer is one of gynaecological frequent malignant tumor types.Ovarian 
cancer has the highest mortality of all cancers among women.Because of early stage 
ovarian cancer’s hidden clinical symoptoms ，it can’t be easy noticed at an early stage 
and more than 70% of patients are dignosed at advanced stage causing they missed 
the best time to cancer treatment. Advanced ovarian cacer is associated with a 5-year 
survival rate of only 20%，5-year survival rate for patients with early stage ovarian 
cancer could be 70%-90%. Establishment of a effective early diagnostic method will 
be of great importance to early treatment of ovrian cancer andreducing the mortality 
of ovarian cancer. It is of great significance to improve the level of health of our 
people. 
The joint detection of serum tumor markers is an effective means for early 
diagnosis of cancer. Tumor markers association with ovarian cancer include CA125、
HE4、CEA、etc. CA125（cancer antigen 125 or carbohydrate antigen 125）is the most 
widely used tumour marker in ovarian cancer. the serum CA125 test is the “gold 
standard” for ovarian cancer serum tumor markers and widely used in the early 
diagnosis, prognosis and disease surveillance after treatment of Ovarian 
cancer.CA125 antigen is a kind of high molecular weight and high glycosylated 
glycoprotein,which make it challenges to prepare CA125 antigen and antibody. Lake 
of prepared CA125 antigen and antibody at home, The core material of CA125 
diagnostic reagents all dependents on foreign imports in china and the price is 
expensive, which leads to clinical unable to carry out in routine screening that is not 
conducive to the early diagnosis of our patients.Therefore, the development of a 
domestic high-performance CA125 diagnostic reagents which is help to reduce the 
cost of detection of ovarian cancer, and promote carrying out the early screening and 
monitoring of monitoring after treatment of ovarian cancer, which is of great 
















is to independently develop a sensitive and specific tube chemiluminescence 
immunoassay CA125detetion test suitable for automated high-throughput detector. In 
order to provide a useful tool for diagnosis ，prognosis and clinical research of 
ovarian cancer. The main results are as follows:
First of all, because of no correct conformation, prokaryotic expression CA125 
recombinant protein is not suitable for the preparation of CA125 monoclonal antibody 
were proved. Recombinant proteins of epitope peptides of N-terminal 156aa repeating 
sections and conserved regions 21aa (59-79) within repeating section that reported 
were binding region of CA125 monoclonal antibody were successfully expressed in 
prokaryotic expression system. Then immune serum were collected from Balb/C 
mouse immunized with recombinant antigen. In the end, we used commercial natural 
CA125 antigen as a coating antigent to evaluate mouse serum titer，the results showed 
that immune serum with CA125 recombinant antigen had no reaction with coating 
antigen ， it pointed out that epitopes CA125 antibodys binding are 
conformation-dependent, and recombinant protein can not reconstruct natural 
mechanism. Thses work pointed out the direction for our follow-up work that The 
correct antigen of natural structure should be obtained by biochemical extraction. 
Secondly, the nature CA125 were prepared and identified. At first,Establishment 
of a method that CA125 could be partly purified from ascites of patients with ovarian 
cancer by perchloric acid precipitation method. Through research,we identified that 
high acid concentration and neutralization reaction were critical influences on CA125 
yield.When optimal concentration of perchloric acid was 0.22mlo/L, it not only can 
remove most of impure protein but improve the yield of purified from 9% to 
38%.After that the acid soluble fraction concentrate is submitted to HPLC-G5000 
exclusion chomatography to isolate purer fracion of CA125. The sample collected 
from 10 to 12 min had a great purity and the antigen that eluted from the column had 
a specific activity of CA125 23KU/ml.，it had a almost same reaction to CA125 
antigen diagnostic kits.In summary, this study established a CA125 
antigenpurification technique bybiochemical extraction and got high purity natural CA125 

















Thirdly, anti-CA125 monoclonal antibodys were prepared and identified. Balb/C 
mouse were immunized with cancer cell and different doses of CA125 antigen，cacer 
cell and low does of antigen can not effectively stimulate the immune response and 
effective dose shoud be more than 10KU. Then, experiment derived the lowest dose 
of coating antiegn were 2U/well in indirect ELISA and a indirect ELISA suited for 
CA125 monoclonal antibody preparation were established by optimization.20 CA125 
specific Mabs had been prepared by isolated CA125 immunization of Balb/C mouse，
cell fusion，optimized indirect ELISA as screening metod and limited dilution 
screening of positive clones.According to result of their indirect ELISA , they had a 
good reactivity and specificity to CA125 antigen. 
Fourthly, a tube chemiluminescence CA125 detection method were developed 
and it’s performance were evaluated.First, microparticle magnetic bead as the solid 
phase package carrier and acridinium ester as a chemiluminescent marker, CA125 
monoclonal antibody were modified. Secondly, by cross-pair screened of package 
antibody and the labeled antibody, nine high sensitive antibody pairs were elected, 
and detection range could be:> 250U/ml-0.5U/ml.Then Specificity of 9 MAbs 
combinations pairs were evaluated by clinical serum samples，the results show that 
the CA125 chemiluminescence immunoassay had a good specificity and sensitivity to 
serum samples and had a good relevance to Abbott reagent(R2>0.99).  
In summary，through this study, preparation process of natural CA125 antigen 
were successfully established. By immuneed with extractive natural CA125antigen, 
specific anti-CA125 monoclonal antibodys were preparaed, and then Mabs pairs were 
picked out which were be appropriate for the tube chemiluminescence detection 
system for CA125. A CA125 detecting method were Established. The detection 
performance of our reagent can be be equal to importedCA125 diagnosis reagent. It 
could break the long-term monopoly of imported CA125 detection reagentsin in 
clinical diagnosis of ovarian cancerin at home, which laies the foundation for the 
establishment of the domestic commercial CA125 diagnostic reagents. 




















DNA: Deoxyribonucleic Acid，脱氧核糖核酸 
ELISA: Enzyme-linked ImmunoSorbant Assay，酶联免疫吸附测定 
GAM-HRP: 标记辣根过氧化物酶的羊抗鼠抗体 
HPLC: High Performance Liquid Chromatography，高效液相色谱 
IRMA: immunoradiometric assay，放射免疫测定法 
HRP: Horseradish Peroxidase，辣根过氧化物酶 
Kan: Kanamycin，卡那霉素 
KD: kilo Daltons，千道尔顿 
TM: Tumor Marker，肿瘤标志物 
Mab: monoclonal antibody，单克隆抗体 
NK: Natural Killer，自然杀伤细胞 
ORF: Open Reading Frame，开放阅读框 
RNA：Ribonucleic Acid，核糖核酸 
WHO: World Health Organization，世界卫生组织 
PCR：Polymerase chain reaction，聚合酶链式反应 
BRCA：Breast Cancer Susceptibility Gene，乳腺癌敏感基因 
MRI：Magnetic resonance imaging，核磁共振成像 
CT：Computed Tomography，计算机断层扫描 
CLIA：Chemiluminescenceimmuneassay，化学发光检测法 
HBc：Hepatitis B virus core antigen，乙肝核心抗原 
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